In this paper the following Cauchy problem, in a Hilbert space H, is considered: (I + XA)u" + A2u + [ + M(IA1/2ul 2)]Au f u(0) u O u'(0) u i M and f are given functions, A an operator in H, satisfying convenient hypothesis, X >_ 0 and is a real number. For Uo in the domain of A and u I in the domain of A1/2, if > 0, and u I in H, when 0, a theorem of existence and uniqueness of weak solution is proved.
I. INTRODUCTION.
The physical origin of the problem here considered lies in the theory of vibrations of an extensible beam of length , whose ends are held a fixed distance apart, hinged or clamped, and is either stretched or compressed by an axial force, taking into account the fact that, during vibration, the elements of a beam perform not only a translatory motion, but also rotate; see Timoshenko [9] . lU'm(t) 12 + la(u(t)) + IAUm(t) 12 + moa(Um(t)) < K, It is easy to see that has a Gateau derivative,
and that # is convex, i.e., for 0 < p < i,
This inequality can be written in the form.
Passing to the limit, as p + 0 it follows that
and, interchanging the roles of v and w,
Adding the two inequalities above, one obtains:
This proves the Lemma.
It can now be shon that (2.22) holds.
Indeed, because of the Lemma, for all v in L2(0,T;V), it is true that Therefore, u is, indeed, a weak solution of (2.3a).
It must still be shown, in order to complete the proof of existence, that u satisfies (2.4ab).
(iv) Initial Conditions (2.28) means that for v in V, 0 in CI(0,T) such that 0(0)=i, O(T) 0, The standard energy method cannot be used to prove uniqueness, because, while the left-hand side of (3.1) belongs to L2(0,T;V'), u' belongs to L(0,T;W) and not to L(0,T;V). A modification has to be made; this procedure can be f.ound in Lions 
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